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Charge moment change is defined as: * 

AM=Z * Q(t) 

Where Z (km) is the altitude from which the charge is lowered to ground and Q(t) (C) is 
the amount of charge lowered and as a function of time. Large CMC discharges A75 C 
km) were mapped onto radar reflectivity mosaics, 
ft jt 

❖ NATIONAL LIGHTNING DETECTION NETWORK (NLDN) 


The NLDN consists of remotes and ground-based sensing 
stations located across the United States that instantaneo- 
usly detect the electromagnetic signals given off when ligh- 
tning strikes the earth's surface. Flash-level NLDN data we 
re analyzed to examine the CGs characteristics of storms 
producing negative or positive sprite-class lightning. 

❖OKLAHOMA LIGHTNING MAPPING ARRAY (OKLMA) 

The Oklahoma Lightning Mapping Array (OKLMA) provides three-dimensional mapping of 
very high frequency (VHF) radiation from lightning. 

❖ NMQ NATIONAL RADAR MOSAICS (NMQ) 

The National Mosaic & Muilti-Sensor QPE (NMQ) works 
using radar data from the Weather Surveillance Radar 
1988 Doppler (WSR-88D) , the result is to obtain 3-D 
mosaics of reflectivity for the entire United States at 5-min 
intervals. 





CASE STUDY RESULTS 

i 30 March 2012 

Sprite capture time: 05:18:51 UTC 

. 31 May 2013 

Monitor the entire duration of multiple supercells the afternoon of 
March 31 st , especially when El Reno Tornado occurred at 23:03 UTC. 

^Radar- strong convective core in western OK 
^Surface - OK affected by a cold front. Severe 

thunderstorm warning issued at 5:30 UTC. 
^Upper Air 500hPa - at 12:00 UTC cloudiness dissipated. 
^IR - cloud tops temperatures ranging between -50 0 C 
and -64 °C. 

II 

^Radar^ heavy convective line in mid OK. Reflectivity 
reach over 70dBZ. 

^Surface - OK affected by a trough. Tornado warning 
issued since 20:30 UTC until early June 1 st . 

^Upper Air 500hPa - strong wind flow around 20.57m s _1 . 
S\R — storm top temperature ranging <-65 0 C. 

Sounding* Data-30 March 2012 

m 

Sounding Data- 31 May 2013 

Time RH LCL CCL LFC LI CIN CAPE EQ 

(UTC) (%) (hPa) (hPa) (hPa) (°C) (J/kg) (J/kg) (hPa) 

Time RH LCL CCL LFC LI OfN CAPE EQ 

(UTC) (%) (hPa) (hPd) (hPa) (°C) (J/kg) (J/k|) (hPa) 

00:00 56 819.3 740 653.1 -5.3 -166 1592 225 

12:00 93 924 755 677.2 -4.0 -243 2856 180.9 

12:00 80 936.8 850 740 -6.5 -28.4 2474 219 

00:00* 73 876.9 760 711.8 -6.5 -120 3Q18 M** 


m **Missina *June 1st soundina data 



Figure 3. (A) 30 March 2012 and (C) 31 May 2013 shows composite radar reflectivity and large CMC (>75 C km) discharges over OK (positive are X 
symbols and negative are triangle symbols). (B) and (C) represent vertical cross section of the sprite capture location (B) and for the El Reno Tornado 
event (C). (E) 30 March 2012 observed lightning flash that originated at about 05:18:49 UTC. (1) Altitude (km) versus Time (s), (2) Altitude (km) versus 
longitude(km), (3) Normalized altitude (km) histogram of Very High Frequency (VHF) sources, (4) Latitude (km) versus Longitude (km), and (5) latitude 
(km) versus altitude (km). Color coding indicates elapsed time. 


CONCLUSION 
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■Archive imagery from Mesoscale and Microscale Meteorology (MMM), a division of NCAR. 
■PhOCAL is a field 2013 campaign to obtain high-speed video of sprites and their parent within 
an LMA. Forecast for 30 March 2012 study-case were not available. 

■Atmospheric sounding data, provided by University of Wyoming, were taken from the closest 
site. 
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S 30 March 2012 and 31 May 2013 storms formed in moist 
environments with high CAPE and negative LI values. 

S 30 March case, large CMC stroke in the stratiform of the storm 
produced sprite. Flash originated in convection. 
s 31 May case, during the tornado development CGs were 
produced lots of large CMC discharges. 
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600 D “Wall Sprite” image from 04:12 UTC , 30 MAY 2013, by Walter Lyons 





